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ABS1RACT 


The Cortland a.rea is a part of the Susquehanna River drainage 


, 
basin and the Appalachian Plateaus physiographic province. It is 
a maturely dissected piateau of moderate relief. The climate is 


characterized by. warm summers and moderately severe wi
ters. Ap- 


proximately one-fourth of the mean an;nual ;precipitation of 37.92 


inches ordinarily is received in the spring, vmen most ground-water 


recharge occurs. 


The city of Cortland is the center of population of the area' 


and is located at the junction of several broad and gently sloping 


valleys
 Situated here are a number of industries 1vhich over a 


period of years have had a consistent growth in size and importance. 


The yillages of Homer an
 McGraw are contiguous to Cortland and form 


a part of its general business area. Agriculture, especia1+y 


dairying, is an important occupation in the quadrangle. 


The bedrock is Devonian in age and includes strata ranging 


from the Hamilton group to the Chemung formation. The strata lie 


nearly horizontal and show little disturbance. It is believed that 


· only small to moderate supplies of ",rater may be pumped from the bed- 


rock. Even the sandstones have a texture 'V'vhich gives them low 


specific yield and permeability. 
The entire region has been glaciated. The.most prominent effects 


of glaciation are sh
vn in the broad valleys, which have been deepened 


and widened by the ice. The se valleys have been filled with roughly 


sorted outwash deposits and contain an abundance of ground wa.ter. 


The discussion of ground-water conditions is based on records 



of 97 wells. Records are included for the wells of three public-. 


supply systems and for many industrial and domestic wells. Also, 
a- hydrograph of an observation well located wi thin the quadrangle 


is included to show' the fluctuation of the water table under natural 


condi tions. A number of water analyses are included to show the 


quality of the water and its suitability with respect to utili
ation. 


The mineral quality was found in nearly all cases to be entirely 


satisfactory for most purposes. The te
perature of ground water, 


which is constant and is considerably lovrer than that of surface water 


in the swnmer, makes it very desirable for industrial uses involving 


'cooling. The total amount of ground '\vater recovere/d daily, in the 
Cortland quadrangle is estimated to be about 5 million gallons, 4 
\ 


million gallons of which is used in Cortland and Homer for industrial 


and public water supply. Most of the work was done fn the valley 


areas where drilled and driven wells ending in outwash deposits of 


sand and gravel are generally used. In the uplands, ground water is 


commonly recovered through springs, shallow dug 'VIrells., and wells 


drilled in rock. A sufficient supply of ground water for domestic 


needs may be obtained anywhere in the quadr
gle from the bedrock 
formations. Large supplies are recovered only from the sand and 


gravel deposits. Relatively large quantities of ground water can 


be obtained throughout nearly all the broad. valleys of the Cortland 


quadrangle, and the area is capable of. vastly greater development 


than has been made to date. 



 , 
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INTRODUCTION 


Purpose and scope of the investigation 


In Apr:il 1945 the U. S. Gee logical Survey began an investiga- 


tion of the ground-wate:r- resources of the State of New' York in co- 


operation yli th the New York Water Power and Control Commission. The 


investigation is also sponsored actively by the New York Department 


of Commerce, the New York Department of Cons
rvation, the New York 


Department of Health, the Nev( York State Museum, and the Sta.te 


Geologist. The program involves, first, a systematic areal survey 


of the entire State, to locate sources of ground-wate
 supplies and 


to determine their quality and quan ti ty; and second, the colle cti on 
of data that will promote the conservation of these ground-water 


resources, Coverage of the State will be on the basis of seven areas 
consisting of eight to ten counties each.. The first area being worked 


- I 
is in and around the Capitol District, and preliminarJ information is 


being obtained by reconnaissance in a number of other regions, par- 


ticularly throughout the southern tier of counties (fig. 1). 


The present report is the result of a prelimi.nar:; survey of a 


portion of Cortland County. A more detailed investigation covering 


the entire area of Cortland County as well as adjacent counties will 


be made at a later time and the data obtained 'Will be incorporated 


in a more comprehensive report. The Cortland quadrangle was chosen 
for reconnaissa1ce because general information indicated that con- 


siderable ground water of good quality was pumped for public supply 


and for industrial purposes, and because of the lack of readily ac- 


cessible information regarding ground-water supplies m
de it desirable 
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to provide such data for future industrial expansion in the area. 


The investigation was concentrated in the broad, valley areas, where 


the tjlick deposits of highly permeable outwash furnish the only large 


supplies of ground water in the quadrangle and where the chief ground- 


water demands of population and industry exist. 
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The area 


The Cortland quadrangle is situated in west-central 


Cortland County and lies between 76 0 00' and 76 0 15 t west 


longitude and 42 0 30 r and 42° 45 1 north latitude. It is 


in the central portion of the State, about half way between 


Syracuse and Binghamton and approx
tely 20 miles north- 


east of Ithaca. 


The Cortland quadrangle is in the Susquehanna River drainage 


basin 

th the exception of the extreme northwest and southwest 
. " 


cQrners, where the Skaneateles Inlet a
d VirBil Creek regions 


are included in the St. Lawrence P
ver system. TI
 principal 


stream is the Tioughnioga River (pl. 1). The East Branch rises 


in Madison County and flows southwest to Cortland. The 
est 


Branch rises in the extreme southern part-of Onondaga County 


and flows in a souther
 direction to Cortland, where the two 


branches unite. From this point the general course of the 


Tioughnioga River is southeast across the southern half of 


the area. It is the chief tributar,y of the Chenango River 


and flows into it approximately IS miles beyond the southern 


border of the quadrangle, 


In the immediate vicinity of Cortland the valleys of 


several fairly large streams, in addition to those of the East 


and 
est Branches of the Tioughnioga, converge to form a broad 


plain several miles in extent. The valleys are broad, with 


the exception of those of Trout Brook and the Tioughnioga 


River south of Blodgett Wdlls,..and all have flat, gently 
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sloping floors. The elevation of tho valley flats ranges from 


1,180 feet above sea level at the northern border of the quad- 


raLgle to 1,050 feet above sea level in the extreme southern 


part of the quadrangle, giving an average gradient of roughly 


5 or 6 feet per mile. 


The land rises, often vdth considerable abruptness, from 


the valleys into tho numerous rounded hills. The amount of 


relief is fairly uniform over thc rcgi9n, and the average 


altitude of the su

ts is in the neighborhood of 1,800 to 


1,900 feet. The greatest elevation occurs in the south, where 


the hills rise nearly 1,000 feet above the Tioughnioga River. 


This hill country is a dissected plateau of moderate relief 


in a mature stage of erosion. It'belongs in the Souther
 New 


York section of the 
ppalachian Plateaus physiographic province. 


Cultural aspects 


The city of Cortland, the count1 seat, i£ in' the west- 


central portion of the quadrangle--the area of densest popula- 


tion. Its situa
ion on a plain at the junction of several large 


valleys is probably responsible for its growth and importance 


(pl. 1). The total population of the city was listed as 23,836 


in the 1940 census. An estimated 98 percent of the population 


is served by the municipally owned 
ater system, which obtains 
water from wells. Cortlmld is a trading center for an estimated 
\ 


suburban population of about 75,000. It has a municipal airport 


and is served by two trunk-line railroad systems; the Elmira, 
\ 


I 
Cortland and Northern Division of the Lehigh Valley Rai
road' 
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and the Owego Division of the Delaware, Lackawanna and 
Western Railroad. It is a city of varied industries pro- 
ducing more than 60 distinct articles. There are 40 industries 
employing 4,505 people and havi
g a capital investment of more 
than 22 million dollars. The Cortland area produces a large 
number of motor trucks, weaves one-fourth of the world's 
supply of wire cloth, and stands first in the United States 
in the manufacture of fish line. One of the newest ir+dustries 
is the making of corsets, the largest plant having accommodations 
for 1,000 employees. The industries which use large quantities 
of water have wells and wi th practically no exceptions obtain 
from them a satisfactory quantity of water of suitable quality 
to meet their requirements. 
The incorporated villages of Homer and McGraw are con- 
tiguous to Cortland and form a part of its general business 
area, Homer, lying directly north of Cortland, was listed 
in the 1940 census as having a population of 2,921, of which 
an estimated 90 percent are served by the publi
 water supply 
from wells. It, too, has a favorable loc
tion) at a junction 
of broad valley flood plains where Facto
J Creek flows into. 
the West Branch of 
he Tioughnioga River. In 1945 there were 
eight industries in Homer, employing a total of 213 peopleo 
It is also served by the Delaware, Lac;kawa.."1na and Western 
Railroad. 
McGraw, with a population of 1,126, is about 4 miles east 
of Cortland, at the jun0tion of Smith and Trout Brookso There 



, 



is a public water-supply system, used by ab
t 98 percent of 
the residents and three of the five industries, which employ 
300 people in all. The water is obtained from springs and 
wells. 
Other nearby villages of local importance are Truxton, 
Preble, and Little York. These do not have public water 
supplies and cre&aeries constitute pr
ctically the only in- 
dustries. 


The n

ber of fanas in the Cortland area is estimated 
to be considerably more than 1,000, and highly progressive 
methods of farming an
 dairying are used. The relative impor- 
tance of dairying is shown by the number of large creameries - 
from which water-supply data were obtained. 


Cli;mate 
Climatic data were compiled from records of the U. S. 

eather Bureau collected at the Cortl
nd station over a 68-year 
period. The two most important climatic factors affecting 
ground water in the Cortlan
 Quadrangle are precipitation and 
temperature. Both the a
ount and distribution of the precipita- 
tion and the changes in temperature are important in considering 
the. recharge of the urrlerground reservoirs and losses due to 
runoff, evaporation, and transpiration. 
The mean annual precipitation is 37.92 inches. The total 
annual precipitation in relatively wet and d
 years may be 
as much as 10 inches greater or less, respectively, than the 
mean annual precipitation" Records of actual monthly pre- 



cipitation at East Homer during the years 1939-1945 (see pl. 2) 
shows that during these years the annual precipitation rang
d 
from 32.06 to 46.84 inches. The greatest recorded annual pre- 
cipitation at Cortland, 55.25 inches, fell in 1857 and the lowest, 
29.39 inches, fell in 1934.. From the graph,of mean monthly pre- 
cipitation (fig. 2) it may be noted that the greater part of the 
mean annual precipitation occurs during the summer months and the 
leaat amount during the winter months, the lowest mean monthly pre- 
cipitation (2.08 inches) occurring in February and the highest 
(4.39 inches) in July. Approximately one-fourth of the total 
annual precipitation ordinarily occurs 
n the spring, when re- 
charge conditions are most favorable. 
The mean annual temperature is 45.7 de
rees F., the greatest 
recorded deviations being +4.7 and -4.9. The absolute maximum and 
minimum recorded temperatures are 102 degrees F. and -3Q degrees F., 
respectively. 
The mean monthly temperatures as plotted in figure 2 show a 
range from a low of 22.7 degrees F. in February to a high of 
68.6 degrees F. in July. Thus the highest mean monthly precipita- 
tion and temperature occur in-the sruTIe month, and the s

e is 
true for the lowest. The winters last about 5 months and are 
moderately severe, and the su

ers are warm, 

th occasional short 
periods-of high temperature. The average dates of the last 
killing frost in spring and the first in fall are about May 18 
and October 2, respectively. 
Although the above data were recorded at Cortl?Dd, only slight 
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FI GURE 2. 
 MONTHLY PRECIPITATION AND TEMPERATURE AT 
CORTLAND, NEW YORK FOR THE PERIOD 1877 TO 1945. (TAKEN FROM 


\ 
CUNATOLOGICAL DATA FOR NEW YORK STAT£. U. S. WEATHER IUREAU). 



variations would be expected throughout the quadrangle because 


of its limited areal extent and its moderate relief. 


GEOLOGY 


Devonian rocks 


T
e bedrock forma
ions exposed and those underlying the 
unconsolidated sediments throughout the Cortland quadrangle 


range from beds of the Hamilton group of Middle Devonian age, 


to and including beds of the Chemung formation, of Upper Devonian 


age. These rocks are shales and sandstones, with the excep- 


tion of one limestone formation, the Tully limestone, in the 


lo,
er part of th
 exposed geologic section. Because 0+ changes 


in the conditions of deposition during
Middle and Upper Devonian 



ime, an increasing thickness of sandstone beds occurs toward 


the top of the section and toward the eastern 'part of 
e quad- 


rangle. The rock strata are nearly horizontal, va th an average 


regional dip to the south of about 40 feet per mile. Con- 


siderable variation in dip occurs in the southern part of the 


quadrangle. Because of the dip, beds successively younger in 


, . 
age are encountered in progressing from north to south. The 


coarser
grained deposits, therefore, crop out throughout the 


south and southeastern parts of the quadrangle, but they are 


restricted to the tops of the hills in the northern part. The 


valleys in the north are generally underlain by shales. The 


well-developed systems of joints in some of the more brittle 


beds probably provide channels in which ground water moves. 
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Pleistocene and Recent deposits 



ith the exception of a small amount of alluvium deposited 


by streams in Recent time, the unconsolidated material in the 


Cortland quadrangle was laid dmvn during the Pleistocene epoch b;y 


the ice sheets or in streams and other bodies of water associated 


wi th the ice. Prior to Pleistocene time the Devonien rocks had 


been uplifted, eroded doyVll to a nearly level s
face, and again 
uplifted and parti81ly dissected. The resulting topography, over 


which the Pleistocene ice sheet moved, greatly influenced the loca- 


tion and character of glacial erosion and deposition, and, therefore, 


it has an indirect but important bearing on the'present occurrence 


of ground water in the glacial sediments in the area. 


The location and direction of preglacial drain
e in this and 
adjoining areas has not been fully determined. The most likely 


courso of the preglacial Tioughnioga River was beneath the pre- 


sent stream valley in the north
rn half of the area and beneath 


the presont drift-filled valley of otter Creek in the southern half 


of the area. The greatest volume of the unconsolidated 11
terial 
in the Cortland quadrangle is co
cGntrated along 'this course. Ac- 
cording to Fairchild,
/ the rock gorge of the Tioughni'oga River, 


southeast of Cortl

d (pl. 1) , is the location of the preglacial 
divide between the former course of the Tioughnioga and the he ad- 
waters of the preglacial stre
as to the southeast. ' The rock gorge 


contains very little sand and gravel. The maximum width of the 


valley flood plain is only a few hundred feet. Rock crops out in 


many places along the road through the valley and the wells located 


1/ Fairchild, H. L., The Susquehanna River 'in New Yo
k and 
evolution of western New York drainage: N. Y. State lueeum BUll. 
256, p. 85, 1925. . 13 



along the road enter rock within a few feet of the surface. 


The resistant formations at the surface in most of the up- 


lands in this quadrangle Inust have offered a considerable topo- 


graphic parrier to the advan ce of the ice. AltJ::l0ugh at its 
greatest extension the glacier covered the plateau in a single 
mass, as indicated by the thin cover of drift distributed over 


the surface of the'upland area
, it is believed that the ice 
began to leave too divides relatively E(arly in the waning stages 
of glaciati on. The drift or ground moraine on the uplands ranges 


in thickness from zero up to a few tens of feet, and it generally 


is thinner on the ridges than in the upland valleys 0 This veneer 


of glacial till ranges in grain size from si 1 t to c obble$ with a 


f
w large boulders. 'The character of the material shows that it 


was derived mostly from the local sandstones and shales, but it 


does contain a small percentage of fragments of igneous rocks and 


limestone, brought in from the north. 


The most pronounced effects of ice erosion and deposition 


seem to have been concentrated in the valley"s. The ice remained 


in the valleys in the form of lobes extending out from the main 


mIlS'S, after it had melted. Also, the ice had pr evi ously been 


thicker in the valley areas an
, therefore, had a greater erosive 
power than on the uplands. According to Von Engeln,3/ lobes of the 


2/ Von Engeln, O. D., Effects of continental glaciation on 
agriculture: Am. Geog. Soc. Bull
 vol. 46, p. 260, 1914
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southward-moving ice and their associated proglacial streams 


deepened the preglacial valleys to a considerable extent. When 


tho ice front receded to the present site of Tully, just north 


of the Cortland quadrangle, it remained stationary f9r a long 


time, as evidenced by the large moraine built there. While -t.
e 


ice front remained stationary great 
ounts of material were 


washed 'forward by melting waters and distributed 
o the south, 
Overloaded streams carried the outwash into the valleys of the 


Tioughnioga River, filling thet:J. wi th beds' of roughly sorted gravel, 


sand, and silt. In most places the depth to which the broad 


valleys are filled with unconsolidated deposits is not kn
wn. 


In the central parts of the valley of the West Branch the minimum 


thickness is estimated to be at least 200 feet and is probably' 


considerably more. At Cortland, well C 40, which has a depth of 


296 feet, is reported to have (encountered rock, but the well is 


near the valley wall. All other existing wells in the center of 


the ,valley are relatively shallow except wells C 16 Bnd C 3$, 
which are 185 and 155 feet deep, respectively, and do not enter 


bedrock. No deep wells occur in the center of the valleys in 


the northern half of the quadrangle. The deepest of these wells 


north of Cortland is well C 60, located at Homer. It is 72 


feet deep ana does not enter bedrock. The sand and gravel deposits 


continue eastward from Cortland into the valley of Trout Brook. 


At McGraw well C 29 shows the gravels to extend to depths of at 


least 80 feet
 East of McGraw rock is encountered in wells at 


depths of less than 80 feet, and in the vicinity of Solon the 
. 
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depth is about 60 feet or less. The deepest well in the 


valley of Otter Creek southwest of Cortland shows 90 feet 


of gravels. 
Von Engeln2lhas noted how the rvest Branch of the Tioughnioga 


River has been forced against the east wall of. its valley by 


superimposed outwash fanning out from two tributary valleys, 


one at Preble and the other at Homer. He concluded that after 


the outwash from the Tully lobe of the ice sheet had been 


built up to its maximum level, heavy outwash deposits were 


still be
ng brought out of the Otisco and Skaneateles valleys 


and dumped ,on top 01 the Tully outwash plain. Therefore, the 


total thickness of outwash deposits in.the broad valleys would 
probably be greatest at their junctions o It 

ll be seen from 


an inspection of the logs listed in table 3 that the outwash 


in most places occurs in distinct beds; sometimes of con- 
I 


siderable thickness. Furthermore, it is indicated that most 


of the beds are interconnected and consist of sand and gravel 


which have a'fair degree of sorting. Interspersed among these 


are b
ds of clay and silt q The fine material, in places, 


occurs in lense
 vuhich thin rapidly and can be traced for only 


short distances. Their spotty occurrence indicates deposition 


in bodies of still water ponded in small depressions, 
ome of 


which may have been caused by the melting of buried ice blocks 


in outwash material e Little York Lake, in the northern part 
of the Cortland quadrangle
 occupies a depression \vhich was 


formed in this way. 


3/ Von Engeln, Q. D., The Tully glacial series: N. Yo 
state-Museum Bull. 227-228, p. 59, 1919. 
16 



The logs for wells in the city of Cortland show two graver 
beds, each about SO feet thick, which arc separated by about 
100 feet of finer material, consisting mainly of sandy silt. 
In the Homer .area the situation seems to be the reverse. The 
finer-grained material lies at depths of about'30 feet and 70 
feet, with gravel between these limits. These generalizations 
are only approximate because of the variation in thickness and 
character in the Qeds of outwash. 
The three valleys in the northeast pg.rt of the quadrangle 
probably had a history similar in relation to glacial erosion 
and deposition to that of the valleys in tho western part of the 
quadrangle. These six valleys, which have broad, gently sloping 
floors formed by deepening and subsequent deposition'by the glacier 
or glacial stre
ils, exercise almost complete control over existing 
ch"ainage rather than being themselves controlled by it. 
Since the end of the Pleistocene epoch narrow belts of modern 
flood-plain alluvium have been deposited along the existing streamsp 
In contrast to the outwash deposits, the alluvium is not an im- 
portant source of ground water because of its limited extent
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GROUND WATER 


Source 


The ground water in the Cortland quadrangle is derived chiefly 


from precipitation on the area which percolates downward to the zone 


of saturation. The proportion of rain and snow that reaches the water 


\ 


table ranges considerably throughout the quadrcn gle. The runoff from 


the upland areas is large because of the rolling topography and the 


thin c.over of relatively impermeable soils, In contrast, the broad 


valleys, with their thick deposits of p;rmeable outwash sand and 


gravel, absorb a large part of the precipitation. 


Occurrence 


Below the water table all the rocks are saturated, all the voids 


being filled with ground water. The quantity of water stored in a 


rock depends upon the "percentage of open spaces or voids wi thin it. 


However, only a part of the water stored in any rock may be recovered. 


The amount that may be recovered by pumping or other means depends 


chiefly upon the size, shape, and arrangement of the pore spaces 


and other openings. Accordingly, the character of the rocks in a 


re
ion is of great importance in considering ground-water conditions. 


In the Cortland area the bedrock consists chiefly of shales and 


sandstones that are well. indurated and contain few pore spaces. In 


these rocks the opportunity for storage and mov
ment of water is 


limited to joints, bedding planes, and other fracture openings. The 


volume of such openings, which diminish in number and size with depth, 
/ 


is relatively small in comparison 'VIrith the volume of bedrock. Thus, 


the bedrock fonnations in the area generally do not furnish large 
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quanti ties of ground water to wells and springs. Even the sandstones 


are usually well cemented and yield relatively small quantities of 


water. 


In contrast, the unconsolidated deposits in the area are highly 


porous and store large .quantities of water. However, some of them-- 


such as clays, silts, and till- consist of finely divided IDa terial and 


will not, readily yield water to wells and 
prings. The coarser-grained 
materials, however, are highly permeable and are capable of furnis
 


large quantities of ground water. The coarse outwash deposits of sand 


and gravel are, therefore, the best sources of ground water in the 


Cortland area. Deposits of these materials, interbedded ,with layers 


I 
and lenses of clay and silt, occur throughout the broad valleys and 


almost eve
-where are capable of yielding large quantities. of water. 


Although all sands and gravels yield water, their relative value 


as sources of water supply depends in large part on the size and 


degree of assortment of their constituent particles. The character 
and consequently tile permeability of the-outwash deposits differs con- 


siderably from place to place. For example, the outwash is coarsest 


in the northern part of the quadrangle, near the Tully moraine, and 


generally becomes progressively finer downs
am, toward the south, 


In addi ti-on, the degree of sorting and the coraseness of the sand and 


gravel beds at given localities varies with depth. Superimposed out- 


wash from tributary valleys may be more permeable or less permeable 
than the underlying older outwash. Because of these features,. the 


yields of wells which penetrate the outwash may range wi thin wide limits. 


Nevertheless, even the least permeab
e outwash in the area appears to 


\ 
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I .. 


be capable of furnishing large supplies of ground water. 


The uplands are mantled with varying thicknesses of glacial till, 


sometimes called "boulder clay" because it consists chiefly of a clay 


matrix in which fragments of rock ranging in size up to boulders are 


imbedded. Because till is an unassorted material it has a much lower 


permeabili ty and yield than outwash gravels, but it can furnish small" 


perennial water supplies where it is of sufficient thickness. The 


upland valleys, in places, contain localized till deposits of con- 


siderable thickness. In these localities many dug wells utilize till 
\ , 


beds as a source of domestic supply. 


Throughout much of the area ground water occurs under water-table 


conditions; that is, the water is not confined beneath clay beds under 
I 


artesian pressure. Cl
 beds of conside
able thickness were encountered 


during the drilling of several wells in the valley areas (see table 3). 


These clay beds appear to be, lenticular and of insufficient areal extent 


to produce artesian conditions. Hmvever, one of the rock wells, well 


C 28, has a slight flow/at the land surface. This is the only indica- 


tion discovered of artesian conditions in either the consolidated or 


the unconsolidated sediments. 


The y'la ter table 


The surface below which the ground is saturated with water under 


hydrostatic pressure is called the water table. Ground water moves 


in the direction of the slope of this surface, which in the Cortland 


quadrangle and generally elsewhere is from the uplands toward the 


valleys. The water table intersects the ,land surfade at streams and 


lakes and is closer to the surface in the valleys than in the uplands. 
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General information was obtained about water levels in six wells 


in the uplands. All end in rock with the exceptio:n of observation 


well C 72, discussed bel

. TI1e averaGe water level in these wells 


was found to be about 41+ feet belO1
 the land surface, the range in 


depth to water being from 3 feet to 90 feet belmv the land surface
 


Water-level data were also obtained for 1
9 wells in the valley areas. 


TI1e average water level in these wells was about 11 feet below the 


land surface, the maximum depth being 35 feet. 


In valleys "Where the water table slopes toward a stream channel, 


ground water supplements stream flow and the seepage is said to be 


effluent. Where the water table slopes away from a stream channel, 


water may pass from the stream into the ground and the seepage is 


said to be influent. During most of the year ground water feeds the 


streams in the Cortland area. However, during periods in the spring 


vmen the streams are at very high stages, considerable quantities of 


water percolate into the underground reservoirs from the larger streams. 


The position of the water table is constantly changing. This 


fluctuation CaG be easily observed in,wells and may furnish valuable 


information about ground-water conditions. The U. S. Geological Sur- 


vey in cooperation 
dth the New York State Department of Conserva- 
tion maintains an observatio'n ",rell (well C 72) about 2} miles north 


\ 
of East Homer. Information pertaning to the construction of the 


well is given in table 3. It is the only well in the Cortland quad- 


rangle for which systematic and detailed observations are available. 


Observations of water level in this well were begun in October 


1938. The well is equipped 

th an automatic water
stage recorder, 


. 


21 


It 


";. 



but only monthly observations were used in constructing the hydrograph 
shown in plate 2. There is no ground-water pumpage in the vicinity 
of the observation well, and all the fluctuations of. the water level 
result from natural caU$es. The fluctuations of water level in this 
well a
e detennined not only by the amount and distribution of pre- 
cipitation but also by seasonal changes in the amount of water used 
by vegetation. This is shown by the marked decline in water level 
each year during the late spring, summer, and early fall, when the 
vegetation draws heavily upon the underground reservoir. The decline 
takes place in spite of the fact that the maximma precipitation occurs 
during the growing season (fig. 2). The effect of vegetal growth is 
further shawn by the sharp rise in water level near the end of each 
year when conslliaption of water by vegetation ceases. These rises 
occur even though the average ra
e of precipitation is then rapidly 
decreasing. Evaporation is also a contributing agent along 'vith plant 
transpiration, as both processes are most effective during periods of 
high temperatures and SUlli1Y weather and least effective at low temp
ra- 
tures. 
Although the relationship between precipitation and water level 
is not a simple one, a comparison of the two graphs in plate 2 shows 
distinct correlation. Some of the most noticeable effects of increases 
in rate of precipitation are the reverses in the downward trend of 
.the water-level graph for June 1940, July 1941, and June 1944. Ob- 
servation well C 72 penetrates a shallow aquifer which is not contiguous 
wi th the outwash beds in the valley ar
as. Accordingly, the day-by-day 
fluctuation of the water table in the two areas may be quite dis- 
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similar. On the other hand, it appears probable that the general 
trend of water levels from year to year, where not affected by heavy 
pumpage, is similar. 
Careful observations of water levels in wells in the broad v&ley 
areas have not been carried on, bu
 a lirrlted amount of information 
has been collected. It has been reported that no progressive lowering 
of water levels has occurred and that during the winter months the 
water table rises within a few feet of the land surface. It is also 
reported that water levels in the vicinity of heavily pumped wells 
recover rapidly after withdrawals cease. 


\ \ 
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Jlali tjr of Uater 
The am
unts of the various chemical constituents present in 
ground waters largely deterndne their suitability for industrial, 
agricultural, and domestic uses (excluding sanitary considerations). 
Knowledge of the amounts of the different chemical constituents often 
aids in correlating geologic relationships. Water samples were col- 
lected from a number of wells, including those of the three public 
supplies, and were analyzed by the New York state Department of 
Health in Albany. The results are presented in table 1. 
The total-solids content of the well waters that have been 
sampled ranges from 156 to 341 parts per million, the average being 
about 225 parts per million. This is considerably under the limits 
of tolerance for most uses. Water containing less than SOO parts 
per million of total dissolved solids is g
nerally satisfactory for 
domestic use, unless there is difficulty ,vith hardness, iron con- 
tent, or corrosiveness. Nearly all the industries 'in the area 
utilize ground water extensively for low-pressure proces
 steam. 
There appears to be no marked difference in total dissolved solids 
betvveen Ylaters obtained froTI the gravel and those from bedrock 
aquifers. Further, the averages of total dissolved solids for shal- 
low rock welts and deep rock wells were approximately the same. 
There was only a slight in?rease with .increasing depth. This in- 
crease perhaps is not significant, in view of the r
latively great 
variation among the individual wells, 
specially the deeper rock 
wells. 
The waters tested showed a minimum total hardness of 80 parts 
per million, a maximum total hardness of 280 parts per million, and 
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an average hardness of about 145 parts per million. The total hard- 
ness of the water from wells ending in gravel averages about 185 
parts per IT
llion, 80 parts per million higher than that of water 
from the rock wells. Also, the upper limit of hardness of the water 
from wells in rock was 140 parts per million, which was approximately 
the sarlle as the lower limit for the wells in gravel. Water from the 
rock wells does not show any marked differences in hardness with dep,th, 
36 parts per million being the grea.test variation from the ave
age. 
Hardness between SO and ISO parts per million does not seriously 
interfere vdth the use of water for most purposes, but the consump- 
tion of soap is slightly increased and the reduction of hardness by 
a softening 
rocess is profitable for su
 industries as laundrie
. 
Waters in the upper part of this range of hardness may cause consider- 
able scale in steam boilers and treatment is often necessary. Hard- 
ness of more than 150 parts per million is readily noticed and it is 
a common practice to soften water, even for household use, where the 
hardness is 200 to 300 parts per million or more o 
Hardness is caused by the presence of calcium and magnesium. 
These elements are also the active agents in the formation of scale 
in stean boilers. Calcium and magnesium may be combined wi th bi- 
carbonate, which is the chief cause of alt:alinity, to form carbonate 
hardness. In this case a soft scale of calcium and magnesium is formed. 
Calcium and magnesi

 carbonates may also be combined with the sul- 
fates and other noncarbonate anions to form noncarbonate hardness; 
which induces a hard scale that is not easily removed. Sulfates 
were not present in particularly large quantities in the Cortland 
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samples. This is fortunate because the presence of sulfates is 
generally detrimental and often increases the CDst of softening 
hard water. 
In 10 of the 15 samples, 'whose analyses are shown in table 1, 
the hardness exceeds the alkalinity, but always by relatively small 
amounts. These amounts represent the noncarbonate hardness. In the 
Cortland samples the noncarbonate hardness is mostly due to the sul- 
fates. Hardness exceeded alkalinity in all the wells in gravel. 
Five of the eight wells in rock showed no noncarbonate hardness, the 
water having greater alkalinity than hardness. In the rock wells 
the proportion of alkalinity to hardness increased somewhat with 
depth. 
Next to hardness, iron is the constituent which most often causes 
coneern. It is relatively easy to remove for public supply purposes, 
but is frequently difficult to remove from small domestic supplies. 
Any amount greater than about 0.20 part per million m
 precipitate 
when exposed to the air. The most objectionable feature of iron- 
bearing waters is their tendency to cause stains. Further, the 
growth of iron bacteria in water of high iron content m
 clog pipes. 
However, the water from well C 63, which contained a relatively large 
amount of iron, was us ed in boilers with no apparent difficulty. 
Amounts of iron alone or iron and manganese combined in excess of 
0.20 part per million in water used for food processing, baking, 
canning, laundering, and tanning may cause serious difficulties. 
For domestic use, an appreciable amount of iron mqy impart a dis- 
agreeable color or taste. ApproXimately the same concentration of 
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iron was found in wells ending in gravel and in .rock. The deeper 


rock wells averaged about 0.2 of a part per million and the shallower 


rock wells about half that amount. 


Chloride has little effect on the suitability' of water for 


ordinarj uses except when its concentration is high. Then it may 


affect industrial usage by increasing the corrosiveness of waters. 


Only one of the sam.ples contained chloride in excess of 30 parts per 


million, and undoubtedly the chloride content is small throughout the 


are a. 


At intervals throughout the year, the 
lners of well C 14 made 


pa;rtial analyses in which hardness was measured with soap solution. 


The results obtained indicate that there is a seasonal variation in 


the amount of dissolved'minerals, the smallest concentration occurring 


during periods of high water level and foll

ng periods of heavy pre- 


cipitation. However, such variations amount to only a small part of 


the total dissolved minerals. 


Temperature of water 


The temperature of water is of great importance in connection 


with industrial uses involving cooling. The temperature of ground' 


water, which is lower than that of surface water in the summer and 


is nearly constant, makes it very desirable for this purpose, especially 


in milk plants and for air condi ti
ning. 


The temperature of ground water is related to the mean annual 


air temperature and to the depth in the earth from which it eomes. 
4/ ' 
Thwaites- reports, on the basis ?f studies in soutnern New York state, 


4/ Thwaites, F. T., Ground water supplies of Allegany State Park, 
193?: N. y
 state Museum Circular 11, pp. 2l-25
 1935. 
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that down to a depth of about 60 feet the temperature' of the ground 


changes appreciably with the season, though there is some lag, but 


below 60 feet the temperature increases with depth and is not af- 
5/ ' 
fected by the season. Collins- notes that the annual range in tempera- 


ture of the ground decreases 
apidly in the first few feet .of depth, 
Tdth indications that at about 30 feet the annual range would not 


be more than 1 degree. For all practical purposes a ground-water 


supply at any depth from 20 to 200 feet may be considered to have 


a uniform temperature, about the same as the mean annual air ternpera- 


ture. At depths of more than 300 feet, an average rate of increase 


of 1 degree F. for each 50 to 100 £eet of depth must be taken into 


account. The differences in the tempera
ure of. ground water 'With 


season and "VIIi th depth are extremely small in comparison with the 


fluctuations in the temperature of surfaee waters. For example, 


the total range for the wells in table 3 for which reported tempera- 


ture data were obtained is from 40 to 50 degrees F. The average 


of these temperatures lies between 46 and 48 degrees F., slightly 


higher than the mean annual air temperature of 45.7 degrees F. 


5/ Collins, W. D., Temperature of water available for industrial 
use in the United S ta te s : U. S. Ge 0141 Survey VIa ter-Supply Paper 
520-F, pp. 97-98, 1925
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Recovery 
The total amount of ground water recovered daily in the 


Cortland quadrangle is estirna ted to be abqu t 5 million gallons. 


Springs are numerous in parts of the quadrangle, but they generally 


yield only small quanti ties of water. 'Vater is obtained chiefly 


from wells, both in bedrock and in unconsolidated sediments. . The 


amount of water recovered from wells depends largely upon the type 


of well and the material in which the well is developed. Most of 


the work of the present ground-water investigation was carried on 


in the valley areas, where drilled and driven wel+s ending in 


sand and gravel predominate. Therefore, nearly all of the records 


in table 3 are for driven and drilled wells which penetrate un- 
I 


consolidated materials. In the uplands ground VJ'ater is conunonly 


recovered through springs, shallow dug wells, and drilled wells in 


rock. 


Springs. A few springs were found ,
th moderate and dependable 


yields. Reported yields ranged from less than 100 gallons per day 
to a maximum of about 40,000 gallons per day. The flow may be con";' 


'sidered to be perennial, as all springs canvassed were reported never 


to fail. In the smaller springs, the fluctuation in the flow is 


great, and during periods of drought the larger springs were reported 


to have a, noticeable reduction in yield. 


Springs are,most common along the slopes of the large valleys. 


In many places there is a belt of seepage springs in a linoar ar- 


rangement approximatel:)!' where some of the Devonian formations out- 


crop,. The water from these springs probably does not come from the 
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bedrock but moves by gravity through the till, along the contact 


between the tiD.. and the bedrock, and comes to the surface in places 


where the bedrock is near to the surface. 


Most of the springs are used for domestic and livestock supplies. 


Several small public supplies obtain water from privately owned 


springs. Very few industries in this area use spring water. 


Dug wells o In the Cortland quadrangle, recovery of ground water 


by dug wells is common only on farms where consumption is small. Dug 


wells are numerous in many parts of the uplands. They are particularly' 


adapted for use in these areas, where till is the chief water-bearing 


material. They have an advantage over small-diameter driven or 


drilled wells because the 
nconsolidated formations, such as till, 


are not highly permeable. They are generally several feet in dia- 


meter and have a large seepage area and. relatively large storage. 


Dug wells are difficult to construct to any great depth and are, 


therefore, practical only where the water table is relatively close 
to the surface. The water table Inay decline below the bottoms of 
shallow wells during p'eriods of drought, and because of this they 


are not as dependable as deeper wells. Dug wells are eSpecially 


subject to contamination from surface seepage, and protective measures 


should be taken against such contamination. 


The greatest yield of any single dug wells investigated in the 


Cortland quadrangle is that of well C 18, which is the source of the 
public water supply for the ci ty of Cortland. Well C 18 is in the 


valley of. Otter Creek and taps highly permeable outwash gravels. 


. 
It is punlped continuously at 1,875 gallons a minute and has a ve
 


I 
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small resulting drawdown (table 2). The specifi c capacity of this 
well; on the basis of reported data, is approximately 702 gallons a 
'minute per foot of drawdo'W11 t' 
Driven wellso Throughout the broad'valleys, a large pert:entage 
of the 'wells are of the driven type. The existence of large numbers 
of driven wells indicate the ease with which ground-water supplies 
may be obtained at shallow depths in the valleys.. Records for 3$ 
drive-point wells used for domestic purposes show a rm1ge in depth 
from 10 to 34 feet and in diameter from Ii to 2 inches, Yields of 
only a few gallons a minute from these wglls satisfy domestic re- 
quirements. Driven wells are used by many industries at both Homer 
and Cortland. T'nat sufficient quanti ties of water can be obtained 
from driven wells for rather extensive industrial use indicates the 
permeable character of the beds of outwash at shallow depths in 
these localities. The driven wells used by indust
r are allapproxi- 
m
tely 30 feet deep and are of large
 diameter than the domestic 
drive points. Yields, vdth continuous pumping, range up to 150 
gallons a minute. The largest average dail
r withdrawal by anyone 
industr
 is from driven wells, about SOO,OOO gallons a day from' 
seven wells. 
Drilled wells in consolidated rocks . Records were obtained 
for 17 wells drilled in rock, which in the uplands furnish only 
small supplies4 Well C S, one of the McGraw public water-supply 
wells, has the greatest yield of the upland rock wells. However, 
less than So gallons per minute is obtaine d when it is pumped con- 
tinuously, and the resultant drawdown in water level is large 
(table 2). A few drilled wells in rock are scattered throughout 
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the large valleys, and most of these are situated along the periphery 
of the valleys. Several have a moderately large yield, probably 
because of recharge from the overlying glacial material. For example, 
wells C 94 and C 95 were reported to yield about 100 gallons per 
minute each, the largest yield from rock wells that were .examin
d. 
Well C 43, which yields continuously about 60 gallons per minute, 
is the only drilled well in rock in use in the 
ortland industrial 
area. Wells that are drilled through unconsolidated material over- 
lying the bedrock are generally cased to bedrock, a steel casing 6 
inches in diameter being used most commonly. 
Drilled wells in unconsolidated deposits . Approximately half 
the wells for which records were collected end in outwash materials. 
They are used for industrial, domestic, and public water-supply pur- 
poses. In the immediate vicinity of Cortland, quantities of 80 gal- 
lons per minute or more are pumped from most of the drilled wells 
which penetrate sand and gravel, and nearly all of these are capable 
of furnishing larger supplies. Tney range in depth from 20 to 185 
feet. In the valley of the West Branch at Homer and to the north 
as far as Preble, the average rate at which drilled wells in out- 
wash are pumped is about 60 gallons per minute, and the maximum 
rate is 725 gallons per minute. Practically all are capable of 
much greater yields, including well C 60, which is the most pro- 
ductive drilled well in the area. A pumping test on well C 60, 
made at the time of dri11ing, probably gives a better indication 
of the potentialities of the aquifer than the daily pumpage shown 
in table 2. A pumping rate of 1,600 gallons per minute (nearly 
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three ti'mes the present demand) was maintained throughout the test. 
The water level is reported to have declined 3 feet in the first 
hour, with only a small addi tional drawdown during the next 36 hours. 
At Truxton drilled wells avrrage 40 to 6, feet in depth and are 
pumped at rates of about 30 gallons per minute. In the buried valley 
beneath otter Creek beyond the Cortland city limits, there are a 
number of drilled wells that end in gravels and are equipped wi th 
small pumps. Only small quantities of water are needed on the farms 
located here. Therefore, the potentialities of this area are not 
defi

tely known, but the fact that large supplies are obtained under 
similar geologic conditions elsewhere would seem to indicate that 
large supplies may 
e obtained hereo 
The safe recove
 of a maximum amount of ground water from drilled 
wells in unconsolidated sediments is dependent, in part, upon the 
proper construction and development of the wells. The importance of 
well construction for large-scale production from sands and gravels 
has not been recognized until recently qy well 
vners in the 
rt- 
land area. However, most of the drilled wells ending in gravel that 
have been put down in the last few years by industrial concerns are 
finished with screens, in contrast to the older wells, which have an 
open-end finish. 


utilization 
Ground water is used chiefly for industrial, livestock, domes- 
tic, and public water-supply purposes in the Cortland quadrangle 
(table 4). The withdrawal from the industrial and public-supply 
wells examined in the towns of Cortland and Homer amounts to more 
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than 4 million gallons a da
l, which is about three-fourths of the 
i 


total quantity of ground water ,vi thdrawn in the entire quadrangle. 


Industrial supplies. The total quantity of water pumped 


daily by the large industrial concerns in the vicinity of Cortland, 


numbering about 12, is nearly 1 million gallons. This is equivalent 
to approximately 40 percent of the amount pumped for public supply. 


In the Homer area, the quantity of water pumped for industrial use 


is much smaller, being less than 150,000 gallons a day, equivalent 


to approximately 30 percent of the withdrawal for public supply. 


Most of the plants requiring water for processing prefer to utilize 


wells rather than purchase water from the public supply. 


The industries which use ground water may be conveniently 


divided into two groups--heavy industries and light industries. 


The heavy industries were found to be f.lUch larger consumers. They 


include, for example, companies manufacturing airplane and automo- 


tive parts and wire products. Steel mills operated by these com- 


panies use relatively large quantities of ground water. One plant 


alone has a minimum daily ,vi thdravval of at least half a million 


gallons. This is the l.argest production for any single industrial 
concern in the quadrangle I> Two wells at another steel plant have 


a combined pumpage of about 150,000 gallons a day. One meat packing 


, 
concern has three wells with a total average daily withdrawal of 


190,000 gallonso Classed as light industries are such commercial 


organizations as creameries, canneries, restaurants, and garages. 


The canneries are heavy users of water but operate only a 'few months 


of each year. Records were obtained for 17 creame
 wells in the 
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Cortland' quadrangle. There are four creameries at Cortland, and 
they have a combined pumpage of about 95,000 gallons per day. In 
the Homer and Preble areas there are five creameries pumping a total 
of about 120,000 gallons per day. At two milk plants in the East 
Branch valley the combined daily wi thdrawal is estimated to be about 
87,000 gallons. 
Domestic and a
ricultura1 supplies . The demand for domestic use 
is less than that for the industrial supply. However, domestic wells 
far outnumber industrial wells. Domestic wells and those used for 
agricultural purposes constitute half the total of 97 wells for which 
data were obtained. Most of the wells and either in glacial till or 
in outw,ash gravels. Their rate of pumping is usually small, seldom 
more than a few gallons per minute. Many farms -in the valley of the 
West Branch at Homer and to the north as far as Preble obtain supplies 
from springs on the valley slopes. Springs are the principal source 
supplying farms in the valley of the East Branch betrTeen Cortland 
and Truxton. On farms water is used primarily for livestock and as 
far as is knmvn is not used for irrigation. 
Public water supplies . The three largest communi ties in the 
area have public supplies' which are dependent on ground water. Cort- 
land and Homer obtain their water supplies exclusively from wells. 
McGraw utilizes wells during d
 periods' when the public-supply 
springs do not yield sufficient water. Although the McGraw installa- \ 
tions are located in the uplands, they were included'to complete 
the information on public water supply in the area. The villages of 
Preble. and South Cortland also have small supplies. The average 
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yield and reported water levels for the larger public water-supply 


wells in the Cortland quadrangle are shown in table 2. 


Table 2. Withdrawal of ground water for public 
supply in the Cortland area. 


Location 


Source 


Average daily 
pumpage in 
gallons 


Water level in 
feet below surface 
Average Average 
non-pumping pumpin
 


Years 
used 


Cortland Dut well 
c1b 2,450,000 5.5 8.2 1910.,..1945 
Homer Drilled well 
C 60 406,000 , 9 12 1937-194$ 
McGraw Drilled well a/ a/ 
C 6 ,0,000 2> 8S- 1936-1945 
and s 
 rin g s 



/ Well C 6. 


The history of tbe public wat
r supply at Cortland II1C\V be dated 


back to about 1882, when action was started by the village authorities 


toward granting a franchise for a waterworks. Agreements were reached 


wi th Hinds, Moffett, and Co., whose installations were valued at 


about $50,000. The supply was obtained from large springs on the 


East Branch of Otter Creek a mile from Main street. Todqy the muni- 


cipally-owned public water system is under the direction of a water 


board and has 125 acres of land in the same general vicini t.y along 


Otter Creek. The system, including 42 miles of water mains and 


storage capacity for 1 million gallons, is valued at $811,000. 


The source of supply is two large dug wells which penetrate gravel. 


Well C 18, the smaller of the two, yields sufficient water to satis- 


fy the daily needs and maintains a more even p
essure in the I?umping 
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system than well C 19. Well C 19 has not been used since 1940 
(table 3). At well C 18, the bedrock is approximately 17 feet 


below the bottom of the well or 35 feet below land surface. Water 


is pumped from an aquifer having extensive exposure at the land 


surface. Considering the large quantity of water pumped daily from 


the Cortland well, the average drawdovm of only 2.7 feet is remarkable" 


The greatest monthly consumption occurs in the late summer and early 


fall, when the water table is normally at its lOVlest point. During 
;. 


the dry season of 1939, for example, the pumping level is reported 


to have been lowered to 12.3 feet below the land surface. During 


the spring the water level recovers and is near the surface. In 


December 1945 the total hardness of water pumped from well C 18 
was 144 parts per million, and the total alkalinity.was 135 parts 


per million. A more complete analysis is given in table l
 


The incorporated village of Homer invests au thorl ty for the 


operation of its water supply in a board of trustees. The supply 
is ob
ained from two drilled wells in gravel, well C 60 and well 
C 59 (table 3). Well C 59 actually consists of four wells connected 


to one deli very pipe. It is us ed as - an auxiliary and has been 


pumped only occasionally since the completion of well C 60 in 1937. 
The Homer system has a storage capacity of 150,000 gallons, and 


pressure is maintained tl
oughout b1 pumping, Its services are 


lOO-per
ent metered. The water is not treated. An analysis of 
water collected from well C 60 during December 1945 showed a total 


hardness of 136 parts per million and an alkalinit,r of 122 parts per 


million. A more complete tabulation and interpretation of water 
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analyses is given in a preceding section of this reporjt. 


The village of McGraw has a municipally-ov.rned water system 
based on weils and springs operated by a board of trustees, The 


wa ter flows from the springs by gravity but mus t be pumped from the 


wells. The springs are used at times when they furnish a sufficient 


quantity of water. They do not have a deep-seated source but instead 


derive their supply from seepage near the sur
ace, in close proximity 


to a brook. This water is treated by chlorination and slow sand 


filtration. There are two drilled wells, well C 5 and well C 6 
(table 3).' 'They are wi,thin a feY.]' feet of e'ach other and are never 


used simultaneously. Both penetrate the same water-bearing formation, 


reported to be shale and slate rock with a thin bed of sandstone near 


the bottom of the wells. Well C 5 is maintained as an auxiliary and 


since 1936 has sel
om been pumped" At times during dry seasons, - 
well C 6 is used exclusive of the springs, but usually for short 


periods only. Several years ago it was necessary to pump from well 


\. , 


C 6 for about 3 months, "rhich resulted in a lowering of the water 


level to 170 feet below the surface. The average daily Vlithdravtal 


shown in table 2 is the average quantity of water used throughout 


the year in 'the McGraw system and per

ns to well C 6 only while 


. 
it is being used to the exclusion of the other sources. It is 


probable that the capacity of the wells alone is not great enough 


to satisfy existing der.1a..VJ.ds completely. An analysis of water pumped 
from well C S in December 1945, which is probably ne arly identical 
in quality tow'ater from well C 6, shows a total hardness of 92 parts 


per million and a total alkalinity of 137 parts per million. As may 
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be noted from table 1, the amount of 
million. This is above the preferable limit for most uses. 
98 percent of the population use the public supply, and 95 p roent 
of the services are metered. The storag
 capacity of the sy 

bout 125,000 gallons. Three industrial plants in McGravl us the 
public supply entirely. 
ro other plants have private water 
(wells C 29 and C 30). However, these plants have occasiona ly sup- 
plemented their own supplies with water obtained from the pu lic 
system. 
The small village of Preble has a cooperative,water sup 
taining water from drilled well C 77 (table 3), which suppli 
15 families but does not serve any farms. in 
the system, but it is estimated that the daily pumpage to 
about 5,000 gallons. 
The majori t J r of families in South Cortland obtain 
of water from a privately owned spring located.on the hill bout a 
mile east of the village. Water flows by gravi ty to the co 
from an elevation of 1,500 feet. The difference in elevati n of about 
300 feet results in sufficient pressure to meet needs 
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Striii.iliRY 


The bedrock and the thin mantle of glacial till in the uplands 
have a relatively low permeability. However, they generally furnish 
adequate water supplies for domestic and livestock purposes and in 
places yield moderate quantities of water for industrial and public 
supply. The chief water-producing formations in the Cortland area 
are the sand and gravel deposits. These deposits occur throughout 
the broad valleys where the large demands for ground water exist. 
Approximately J
 million gallons of water is recovered daily from 
the sands and gravels at the city of Cortland. This is 70 percent 
of the estimated total daily pumpage in the Cor tland quadrangle. The 
limits of safe yield have not been reached even in _the Cortland 1n- 
du
trial area. The water table in the large valleys is within a few 
feet of the surface at most times during the year. 
Analyses of water samples collected from wells in bedrock and 
unconsolidated deposits show relatively small amounts of dissolved 
mineral constituents. They also show that there is some increase 
in hardness and iron content with depth and that water from the gravels 
tends to have a greater noncarbonate hardness than water from the bed- 
rock. However, the differences in the quality of ground water that 
was obtained from the different kinds of water-bearing formations 
and from different depths are very small. The low, constant tempera- 
ture and the generally good quality of the water in the different geo- 
logic fonnations make the ground water suitable for a wide range of 
uses. In addition, the long_record of substantial pumpage from several 
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wells in the sand and gravel deposits, including the Cor
and pub- 
lic-supply wells, indicates that the economy of the area is dependent 
in considerable part on the availability of the ground-water supply. 
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